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PRELIMINARY AMENDMENT 
Please enter this Preliminary Amendment as follows: 

In the Specification: 

Please add before the first line of the specification the following: 
This application is a continuation application of application serial no. 09/606,952 filed 
June 29, 2000 (allowed US Patent No. 6284143) which was a continuation of U.S. apphcation 
serial no. 09/220,401, filed December 24, 1998 (allowed US Patent 6,083,407), which is a 
continuafion of U.S. apphcation serial no. 08/756,273, filed November 25, 1996 (allowed US 
Patent 5,855,775) which was a continuafion-in-part of apphcation Serial No. 08/638,017 filed on 
April 25, 1996 (abandoned) which was a continuation-in-part of application Serial No. 
29/038,499 filed on May 5, 1995 (abandoned). The disclosure of the prior apphcations are 
considered part of and are incorporated by reference in the disclosure of this application. 

In the Claims : 

Please cancel claims 1-8. 
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Please add claims 9-25, as follows. 

9. A method for removal of contaminants in a soil formation comprises: 
supplying ambient air and ozone at concentrations to effect removal of the contaminants; 
producing microbubbles containing the ambient air and ozone at concentrations to effect 

removal of contaminants; and 

introducing the microbubbles containing the ambient air and ozone at concentrations to 
effect removal of contaminants into the soil formation under conditions that contaminants in a 
dissolved state in the soil formation are pulled out of the soil formation through the microbubbles 
and are provided in a vapor state within the microbubbles to react with the ozone contained in 
the microbubbles in accordance with Henry's law. 

10. The method of claim 9 wherein the microbubbles are sized in accordance with a 
porosity characteristic of the soil formation. 

1 1 . The method of claim 9 wherein introducing further comprises: 
providing a plurality of injection wells to introduce the microbubbles containing the 

ambient air and ozone. 

12. The method of claim 1 1 wherein introducing further comprises: 

using a plurality of microporous diffusers in the plurality of injection wells to introduce 
the microbubbles containing the ambient air and ozone. 

13. The method of claim 9 wherein the soil formation contaminants with a Henry's 
constant in the order of about 2.59 x 10"^ to 4.48 x 10"^ 

14. The method of claim 9 wherein contaminants in the soil formation are 
decomposed by ozone interaction in the bubbles with the contaminants. 



15. The method of claim 9 wherein the fine bubbles have an initial bubble size at least 
between about 5 to 200 microns. 
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16. A method for removal of contaminants in a soil formation comprises: 
providing a plurality of injection wells and introducing ambient air and ozone as 

microbubbles through the injection wells by using a corresponding micro-porous diffuser for 
each one of the plurality of injection wells; 

surrounding the micro-porous diffusers with a sand pack disposed between the micro- 
porous diffusers and the surrounding soil formation; and 

introducing ambient air and ozone as microbubbles by using micro-porous diffusers in 
the injection wells under conditions that moist soils promote contaminants that exist in a 
dissolved state in the soil formation to be pulled out of the soil formation through membranes of 
the microbubbles and react in a vapor state within the microbubbles with the ozone contained in 
the microbubbles. 

17. The method of claim 16 wherein the microbubbles increase the lifetime of ozone 
in the soil formation. 

18. The method of claim 16 wherein removal of contaminants can occur without a 
vapor extraction. 

19. The method of claim 1 6 further comprising pulsing a water phase to provide 
steady upward migration of the micro-fme bubbles through the soil formation. 

20. The method of claim 16 wherein the soil formation contains chlorinated 
hydrocarbons. 

21. The method of claim 16 wherein the soil formation contains chlorinated ethenes. 

22. The method of claim 16 wherein the contaminants include chlorinated ethenes 
including dichloroethene, trichloroethene, and/or tetrachloroethene. 

23. The method of claim 16 wherein the micro-porous diffusers have a pore size 
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between about 5 to 200 microns to provide the fine bubbles. 

24. The method of claim 16 wherein the micro-porous diffusers have a pore size 
selected to match a porosity characteristic of the surrounding soil formation. 

25. The method of claim 16 wherein the micro-porous diffusers have a pore size 
selected to match a porosity characteristic and a permeability characteristic of the surrounding 
soil formation. 
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REMARKS 



Applicant has filed this continuation application in order to have additional patentable 
subject matter examined and considered. 

Applicant has also enclosed a copy of the informal drawings that were originally filed in 
the prior application, and a copy of the formal drawings that were filed in the patent application 
in response to the Notice of Allowance. Thus, this case has been filed with formal drawings. 



Fish & Richardson P.C. 
225 Franklin Street 
Boston, MA 02110-2804 
Telephone: (617) 542-5070 
Facsimile: (617)542-8906 



Respectfully submitted, 
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